A Golgi-related structure remains after the brefeldin A-induced formation of an ER-Golgi hybrid compartment.
Brefeldin A (BFA) has previously been shown to block protein transport from the endoplasmic reticulum (ER), to cause the redistribution of Golgi components to the ER, and to change profoundly the morphology of the Golgi apparatus. In order to quantitate the effects of this drug on the morphology of the ER and the Golgi apparatus in HeLa cells, the numerical, surface and volume densities of these organelles were determined by stereological means. We found that in cells treated with BFA (5 micrograms/ml) clusters of vesicles and tubules, often located near transitional elements of the ER, replaced the Golgi apparatus. The numerical density of these clusters in cells treated with BFA for 30 min or 4.5 h is similar to that of Golgi complexes and Golgi-related clusters in control cells. The surface density of the vesicles and tubules contained in these clusters is about 50% of that represented by Golgi elements in control cells. Concomitantly, a corresponding increase in the surface density of the ER-Golgi hybrid compartment was observed. This hybrid compartment contained Golgi-specific enzymes effecting modifications of N-linked oligosaccharides and the transfer of O-linked sugars. Antibodies recognizing different subcompartments of the Golgi apparatus or the intermediate compartment, labeled vesicles and tubules of the Golgi-related clusters. Applying low doses of BFA allowed for the dissection of the disassembly of the Golgi apparatus into at least two phases. At very low doses (10-20 ng/ml) the numerical density of vesicles in the clusters increased up to 4-fold above control, while the surface density did not markedly change, suggesting that vesiculation of the Golgi cisternae had occurred. Fusion of Golgi elements with the ER seemed to occur only at doses of BFA higher than 20 ng/ml. Contrary to observations on other cell types, removal of BFA from HeLa cell cultures resulted in a rather slow reformation (1-2 h) of the Golgi complex, which allowed us to observe several intermediate stages in this process. During this time period an ER was restored which no longer contained Golgi-specific O-glycosylation functions. Our results demonstrate that BFA does not simply cause the disappearance of the Golgi apparatus by fusion with the ER, but instead clusters of vesicles and tubules remain that contain Golgi-specific markers.